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Introduction
The most common definition of Ricardian Equivalence states that consumption decisions are not affected by whether a government's refinancing scheme is based on taxes or debt. 1 The proposition has been tested in numerous econometric settings.
While the excellent survey by Seater (1993) suggests that the data support Ricardian Equivalence, various open questions remain because of factors that are hard to control for when using survey or register data like income uncertainty, individual risk and time preferences.
Therefore, we study a question that is derived from the Ricardian proposition, namely whether tax cuts increase consumption, in a laboratory experiment in which the maintained assumptions of the underlying theory can be ensured to hold. In particular, one can guarantee with certainty that the government budget is balanced at the end of a life cycle. This is arguably never the case for life cycles observed outside the laboratory. 2 Beyond inference from survey data, some previous experimental work does exist on Ricardian Equivalence. However, to our knowledge these studies all use overlapping generations (OLG) models as a theoretical basis for the experimental design (Cadsby and Frank (1991) , Slate, McKee, Beck, and Alm (1995) , Di Laurea and Ricciuti (2003) , Adji, Alm, and Ferraro (2009) ). In contrast, we use a life cycle model of consumption to test the Ricardian Equivalence proposition in a richer experimental environment that involves multi-period optimization. Existing experimental literature suggests that subjects do not behave optimally when dealing with dynamic 1 See Musgrave (1985) and Barro (1974) for early treatments.
2 Note that in our setting a balanced government budget is not necessary for Ricardian Equivalence, but it suffices that the sum of taxes remains constant over an individual's life cycle, which is also hardly observed in reality. optimization problems such as intertemporal consumption/saving problems. While this issue affects consumption choices in real life, and could cause a violation of Ricardian Equivalence, it is hardly possible to test it in a three-period model. Moreover, other factors that are generally known to affect consumption in a dynamic context, such as risk aversion and precautionary saving, have no influence on optimal consumption behavior in the mentioned OLG models. A further motivation for using a multi-period life cycle model of consumption is the possibility for analyzing dynamic effects of taxation. A tax cut in one period may influence consumption beyond that period. To the best of our knowledge, dynamic effects of taxation have not yet been analyzed in experimental tests of Ricardian Equivalence.
In our experiment, a Ricardian tax scheme is implemented as a tax cut in early periods of the experiment, followed by a tax increase of the same magnitude in later periods. Introducing such a tax scheme may increase the difficulty to smooth consumption for subjects, since net income can have a higher sample variance with Ricardian taxation compared to a tax scheme with constant taxes over the life cycle.
Hence, any observed effects could potentially result from increased difficulty rather than a violation of the Ricardian proposition. We therefore introduce two different taxing schemes, one that increases the difficulty to smooth consumption and one that decreases it relative to a control treatment with constant taxation. In this way we can distinguish the effects of difficulty and Ricardian taxation separately. This is a novel approach with regard to existing experimental studies on Ricardian Equivalence.
Our first main finding is that Ricardian taxation does influence consumption decisions. A nonparametric analysis shows that deviations from optimal consumption appear to be larger with the tax scheme that increases the difficulty to smooth consumption compared to the one that decreases the difficulty. Overall, deviations from optimal behavior are lowest in the treatment with constant taxation. This implies that both difficulty and Ricardian taxation affect consumption behavior.
Our second main result is that a tax benefit in early periods increases consumption by about 22% of the tax benefit on average, while a tax increase reduces consumption by 30% of the tax increase. These results are robust to variations in the difficulty to smooth consumption. We find this by using panel data methods to estimate consumption functions as derived in Caballero (1990 Caballero ( , 1991 , extended to include taxes.
Our third main result is that about 62% of the subjects in our sample do not behave according to the Ricardian proposition in a conservative estimation. This finding is similar to the findings in other studies (Campbell and Mankiw, 1991; Shapiro and Slemrod, 1995) that employ very different methods.
Moreover, our findings suggest that the role of fiscal policy might be of greater importance than currently presumed. In fact, our analysis rejects the hypothesis that fiscal policy does not influence consumption behavior. With the caveat that more theoretical and empirical research is needed to precisely quantify the effects of tax cuts, we conclude that the rejection of Ricardian Equivalence, in turn, implies that fiscal policy could use tax cuts in times of economic slowdown as a means to stimulate consumption.
The remainder of this paper is structured as follows. Section 2 describes the experimental design and the underlying theory. Section 3 reports our results. Section 4 concludes.
Theory and Experimental Design
The experiment described in the following section is based on an adapted version of the life cycle model of consumption used in Meissner (2013) . We specified this model in order to make the experimental environment as tractable as possible for the subjects without making it trivial. One experimental life cycle lasts for T = 25 periods. In each period t = (1, ..., T ), subjects decide how much to consume (c t ) and
implicitly how much to save or borrow. There is no discounting, and no interest is paid on savings or debt. Period income y t follows an i.i.d. stochastic process and takes the values of 120 or 250 with equal probability in each period. Subjects have to pay a lump sum tax τ t in every period. The government's budget constraint requires the total taxes to be collected during the experiment to equal ϑ. The subjects' intertemporal budget constraint requires period consumption plus period savings (a t+1 ) plus period taxes to equal period wealth, which is defined as w t = y t + a t .
Period savings are allowed to be both positive and negative. Savings in the last period (a T +1 ) must equal zero, which implies that remaining wealth must be consumed in that period. Subjects start with initial savings, a 1 = 1000. 3 Induced preferences are given by a time-separable CARA utility function: u(c t ) = 338(1 − e (−0.0125ct) ). 45 The subjects' objective is to choose consumption in every period to maximize the expected utility of life-time consumption. The decision problem subjects face at any period t can be written as:
3 One often-stated reason for the violation of Ricardian Equivalence is borrowing constraints. In order to avoid a failure of Ricardian Equivalence by design our model has no borrowing constraints. Implicit borrowing constraints, such as debt aversion (see Meissner (2013) ), might have a similar effect. To rule out these effects we endow subjects with a positive level of wealth at the beginning of the experiment. 4 CARA utility was chosen because this class of utility functions is defined in the negative domain. Why this is of importance will be explained later in this section. Using CARA preferences we connect to Caballero (1990 Caballero ( , 1991 and other studies on experimental life cycle consumption/savings problems that also make use of CARA utility. See, for instance, Carbone and Hey (2004) .
(2)
With CARA utility, this optimization problem can be solved analytically (Caballero (1990 (Caballero ( , 1991 ). Optimal consumption in period t is equal to 6 :
In equation (5) y p denotes permanent income, which is equal to the mean of the income process, i.e. 185. The coefficient of absolute risk aversion, θ, is set to 0.0125, and σ y = 65 is one standard deviation of the income process. Equation (6) is the term for precautionary saving.
Note that with respect to tax payments, optimal consumption only depends on the sum of current and all future tax payments, T t . Therefore, a tax cut in period t will not affect current optimal consumption. This is because any tax cut must be followed by a later increase in taxes of the same magnitude to permit the government intertemporal budget constraint to hold. In the period after a tax cut, wealth will be higher compared to the same situation without a tax cut in the previous period.
This higher wealth, in turn, is offset by the sum of current and future tax payments T t , which increases by the same amount, leaving optimal consumption unchanged.
This implies that the size and order of each of the single lump sum tax payments τ = (τ 1 , τ 2 , ..., τ T ) plays no role with respect to optimal consumption, as long as the sum of tax payments over the life cycle is kept constant. This is the definition of Ricardian Equivalence in our experimental environment.
In order to test Ricardian Equivalence, we vary the temporal structure of tax payments, while keeping the sum of taxes to be paid over the experimental life cycle constant. Since optimal consumption is not affected by this variation, we can directly compare consumption decisions under different tax schemes.
Treatments
The basic idea of a Ricardian experiment in our framework is a tax cut in early periods of the experimental life cycle that is financed by a tax increase in later periods (Seater (1993) ). To isolate the effect of Ricardian taxation we first run a control treatment in which tax payments are kept constant at 120 in all periods (ϑ = 3000). This treatment will be compared to treatments that resemble a Ricardian tax scheme specified in more detail below.
All existing experimental studies on life cycle consumption models find that subjects have difficulties smoothing consumption optimally over the life cycle. In particular, a larger variance of income leads to a deterioration of consumption decisions (Ballinger, Palumbo, and Wilcox (2003) ). Moreover, a change in income uncertainty is known to affect consumption decisions through adjustments in precautionary demand for wealth (Zeldes (1989) ; Rostam-Afschar and Yao (2014)).
A potential concern in our experiment is that it may be harder to smooth consumption with a Ricardian tax scheme in comparison to the control treatment. The introduction of a Ricardian tax scheme might increase the variance of net income, compared to the treatment with a constant tax. Differences in behavior between the control and the Ricardian treatment could therefore arise from the increased level of difficulty to smooth consumption. It would be misleading to interpret this observation as evidence against Ricardian Equivalence. In theory, however, the variance of income does not change when a Ricardian tax scheme is introduced. Even the theoretical variance of net income remains the same since taxes are lump sum, and the sum of taxes that have to be paid over the course of the experiment is deterministic and constant across treatments.
However, introducing a Ricardian tax may increase the sample variance of observed net income. This increase might change the difficulty to smooth consumption for our subjects. Substantial evidence exists that consumption tracks income too closely in experiments on life cycle consumption (see Ballinger, Palumbo, and Wilcox (2003) , Carbone and Hey (2004) ).
A Ricardian tax scheme can increase the distance between net income and optimal consumption, and therefore it might make it harder for subjects to smooth consumption. To account for this, we design two Ricardian treatments that differ with respect to the difficulty to smooth consumption. In this way, we can identify the effect that difficulty has on consumption decisions. This enables us to distinguish the effect of Ricardian taxation from the difficulty of smoothing consumption. In the first Ricardian treatment (Ricardian 1) tax cuts in the beginning of the experiment are only given when subjects observe a low (i.e. y t = 120) income realization. Analogously, tax increases in the later periods of the experiments are only implemented when subjects observe a high (i.e. y t = 250) income realization.
In this way, the sample variance is smaller compared to the control treatment (see Table 1 ). If subjects react to changes in net income, this treatment should be easier to play than the control treatment, because this taxing scheme essentially smooths net income.
In the second Ricardian treatment (Ricardian 2) tax cuts in the beginning of the experiment are only received when subjects observe a high income realization. Tax increases in later periods are only implemented when subjects observe a low income realization. The larger sample variance of net income therefore arguably makes it harder for subjects to smooth consumption. Table 1 shows the different tax schemes for one exemplary realization of the income stream.
We repeat the experiment for a total of eight rounds. Each subject plays eight repetitions of the same treatment, though with a different realization of the income process in each round. Using this approach we are able to assess learning behavior.
Moreover, we increase the robustness of our findings by ensuring that observed behavior is not merely an artifact of one particular realization of the income process. At any given period during the experiment, subjects in the different treatments observe the same realization of the income process. In this way, we can directly compare behavior between subjects across treatments. This is because optimal consumption is the same across treatments when the same realization of the income stream is observed.
Experimental Procedures
The experiment was programmed and conducted with the software z-Tree (Fischbacher (2007)). The experimental software is an adapted version of the software used in Meissner (2013) . 7 In the instructions, consumption was explained to the subjects as buying "points" by spending the experimental currency "Taler", in which income was denoted. The experimental currency was converted to points by the utility function specified above. Subjects were informed about the exact form of the utility function. Furthermore, they were given a graph of the function and a table with relevant function values. The advantage of framing consumption as buying points is that negative consumption can be explained as selling points in return for experimental currency.
At the beginning of the experiment, subjects were given time to read the instructions, which were then read aloud by the experimenter. After this, subjects completed a quiz about the content of the instructions. The correct answers to all questions were then read aloud before subjects started the actual experiment.
In each period of the experiment, subjects were asked to input consumption decisions in an interface that displayed period income, savings from the last period, wealth, and taxes. The interface showed the history of all previous decisions and relevant values, such as savings, wealth, taxes, the sum of taxes paid so far, and the number of purchased points and accumulated points. Before a consumption decision was submitted, subjects were informed about how it would translate into points and the amount of savings that would be available in the next period. After this information was displayed, subjects had the opportunity to start over; that is, they could specify a different level of consumption and check its implications. In Berlin. Subjects were recruited using ORSEE (see Greiner (2004)). A total of 133 subjects participated. Most of the subjects were undergraduate students in the field of economics or engineering. About one third of the subjects were female.
Data Analysis
To identify the effect that a tax cut has on consumption, we employ two strategies.
First, we directly compare deviations from optimal behavior across treatments to identify treatment effects. Second, we run panel regressions to measure the effect of taxes on the deviation from optimal consumption. We drop all rounds in which subjects consume less than -100 (< 1st percentile) or more than 500 (> 99th percentile)
in any period of the round. 8
Deviations from Optimal Behavior
As a first step in analyzing our experimental data, we examine deviations from optimal behavior. Deviations from optimal consumption can be assessed with the following measure (see Ballinger, Palumbo, and Wilcox (2003) , Meissner (2013)):
where c * t (w t ) is conditionally optimal consumption (depending on current wealth w t ), and c t is observed consumption in period t. This measure is the sum of absolute deviations from conditionally optimal consumption for one subject and over one experimental life cycle. Indices for subjects and rounds are dropped to facilitate legibility. As already discussed, all subjects observe the same realizations of the income stream. Therefore we can also compare deviations from unconditionally optimal consumption. We do this by use of the following measure:
where c * t (w * t ) denotes unconditionally optimal consumption at period t as a function of optimal period wealth w * t . This measure can be interpreted as the utility loss that results from suboptimal consumption. With this measure we can assess the effect of Ricardian taxation on welfare in our experimental environment. Subjects in the Ricardian 2 treatment appear to have higher deviations from optimal consumption and a higher utility loss compared to subjects in the Control treatment. Table 2 ). Subjects in the Ricardian 2 treatment have significantly higher absolute deviations from optimal consumption and higher utility loss compared to both Ricardian 1 and Control (see column Total in Table 2 ).
Subjects in the
Examining the differences across treatments in the specific rounds reveals that this relationship is significant for most, but not all rounds. Absolute differences from optimal consumption (measure m 1 ) are significantly higher in Ricardian 2 compared Comparing measure m 2 (utility loss) at the round level across the three different treatments yields similar results. Utility loss is significantly higher in Ricardian 2 than in Control in all but the last round. Measure 2 is significantly higher in Ricardian 1 compared to Control in three out of eight rounds. With respect to the Ricardian treatments, utility loss in Ricardian 2 is significantly higher than in Ricardian 1 in six out of eight rounds.
Deviations from optimal consumption as well as utility loss appear to decline over the eight rounds of the experiment. This finding would imply that subjects learn to improve their consumption decisions by repeating the experiment. 9
In summary, subjects in treatments with Ricardian taxation have higher deviations from optimal consumption and a higher utility loss than subjects in the Control treatment. Moreover, subjects with a net income stream that is difficult to smooth (Ricardian 2) appear to perform worse than subjects with a net income stream that is easy to smooth. These findings imply that subjects react to both difficulty to smooth consumption and Ricardian taxation. However, the finding that subjects in Ricardian 1 appear to perform worse than subjects in the Control treatment suggests that the effect of Ricardian taxation outweighs that of the decreased difficulty to smooth consumption. One mechanism that would result in such a finding is that subjects do not internalize the government budget constraint but instead treat a tax benefit as additional wealth.
Panel Regression
In order to assess the magnitude of the effect that Ricardian taxation has on consumption we run panel regressions. Our baseline specification derived from equation (5) is
for all subjects i = 1, . . . , 127, periods t = 1, . . . , 25, and rounds r = 1, . . . , 8 wherẽ = 1 (T −t+1) , and represents the variables of equation (5). We transform the regressors that are derived from the theoretical consumption function in this way to account for the time dependency of optimal consumption. Moreover, this simplifies the interpretation of the corresponding coefficients. If subjects behave optimally, or deviate randomly from optimal consumption, e.g. due to calculation errors, the estimated coefficients β 1 to β 5 should be time invariant and equal to one. In equation (11), we extend our baseline specification to account for tax effects by including dummy variables indicating a tax rebate d 0.tx and a tax increase d 240.tx . To identify dynamic effects of taxation, we include dummy variables that indicate whether the tax cut (increase) occurred in the previous period d t−1,0.tx (d t−1,240.tx ) or up to three periods ago. Moreover, we control for treatment using treatment dummies (dR1, dR2) and subject characteristics X i such as risk preference, gender, and subject of academic study 10 . Finally, we account for round effects and include a constant, period, and period squared. The latter two variables should capture any time trend that is beyond the theoretical. Since all these additional regressors do not show up as variables in the optimal consumption function, the corresponding coefficients should not be significantly different from zero if subjects behave optimally or deviate randomly from optimal consumption. Individual specific characteristics, such as ability to use computer software, could bias our estimates. To obtain consistent results, we estimate a fixed effects (FE) specification that is presented along with the OLS specification. In both regressions the same set of regressors are included. Moreover, both specifications are estimated with robust standard errors clustered on the subject level.
Our specification allows us to test whether subjects behave according to the theoretical prediction of our consumption life cycle model, at least for those variables that occur in equation (10). In both specifications the estimated coefficients are similar. In the following analysis we will therefore focus on the more robust FE estimation. Recall that if subjects behave optimally or deviate randomly from optimal consumption, the estimated coefficients β 1 to β 5 should equal one. For β 1 , the data reject this hypothesis. Table 3 shows that the coefficient for current income is sig- 11 We suppress henceforth subject and round indices to facilitate legibility. Notes: The dependent variable is observed consumption (c itr ). T statistics based on cluster robust (subject level) standard errors are in parentheses. T statistics and significance levels of the first five regressors refer to tests of the H 0 that the respective variable is equal to 1, significance levels are p < 0.10, p < 0.05, p < 0.01. All other t statistics and significance levels refer to tests of the H 0 for which the respective variable is equal to zero; significance levels are * p < 0.10, * * p < 0.05, * * * p < 0.01. Source: Own calculations based on data from our experiment. 19 nificantly higher than one. This implies that individuals react to changes in current income more strongly than optimal. While this finding conflicts with the theory, it is consistent with the notion of excess sensitivity from the empirical literature. 12
Subjects consistently do not only consume too much out of current income, but also out of expected income. The estimate for the coefficient on (T −t)ỹ p is of similar size; however, it is only statistically marginally different from one in the OLS specification. Subjects do not seem to have correct intuition about what the levels of current and expected income imply for their decision problem, or they simply overreact to income changes.
The coefficient on savings indicates that subjects do not spend enough out of wealth since the estimate is statistically smaller than one. This could again stem from difficulties in assessing magnitudes, or it could reflect a social norm that deems parsimony as a good thing.
The amount of future due taxes might not have been assessed correctly either.
The coefficient is about half of what theory predicts. A ceteris paribus interpretation implies that one Taler less (the variable is defined as -1 times the original variable) of future taxes to be paid increases spending by a half Taler instead of one.
The impact of precautionary saving on consumption should be captured by the coefficient onΓ(θσ y ). While the estimated coefficient is approximately twice as high as theory would predict, it is only marginally significantly greater than one in the FE specification and not statistically different from one in the OLS specification.
The coefficients of our particular interest are β 0.tx and β 240.tx because they indicate how subjects react to a tax rebate (τ t = 0) and a tax increase (τ t = 240). In the FE specification, the estimated coefficient β 0.tx is 19.78 (p-value: < 0.01). This implies that a tax rebate of 120 Taler is associated with an increase in consumption of 19.78 Taler. In turn, the estimated coefficient corresponding to a tax increase (β 240.tx ) is −25.93 (p-value:< 0.01), implying that an increase in taxes of 120 Taler is associated with a decrease in consumption of 25.93 Taler. These results give account of the average effect of taxation in both Ricardian treatments. However, we are also interested in whether reactions to taxation differ by treatment. We can identify the effects of Ricardian taxation separately by including interaction terms of d 0.tx and d 240.tx , with binary variables indicating treatment Ricardian 1 and Ricardian 2, respectively. In treatment Ricardian 1, the estimated coefficient corresponding to a tax rebate is 10.94 (p-value:< 0.01) and the coefficient corresponding to a tax increase is −28.20 (p-value:< 0.01). 13 In treatment Ricardian 2 the coefficient corresponding to a tax rebate is 27.63 (p-value:< 0.01) and that corresponding to a tax increase is −23.91 (p-value:< 0.01). 13 These estimates indicate that subjects react to taxes in a similar way in both treatments. However, the coefficient associated with a tax rebate is significantly higher in the Ricardian 2 treatment compared to Ricardian 1.
No significant difference is observed between the coefficients corresponding to a tax increase.
A multi-period life cycle consumption experiment allows to analyze dynamic effects of taxation. The coefficients on the first two lagged tax indicators of a tax rebate are significantly positive. For the tax increases, the first and the third coefficients are significantly negative. This implies that a one-period tax benefit (a one-period tax increase) affects consumption positively (negatively) beyond the current period. To estimate the total effect, we calculate the sum of all significant coefficients associated with tax benefits and tax increases respectively from Table 3. For a tax benefit, this sum is 26.02. This implies that a tax cut of 120 Taler is 13 Not reported in Table 3 .
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linked to a total increase in consumption of 26.02 Taler, or 22% of the tax benefit.
For a tax increase, the sum of all significant coefficients is −36.23, which implies a reduction in consumption of 30% of the tax increase. Including treatment dummies in the OLS specification, the average effect of a tax cut is virtually the same. We therefore conclude that this result is robust to variations in the difficulty to smooth consumption.
This evidence suggests that taxes have a significant and strong effect on consumption. This is in stark contrast with the theoretical predictions, and thus we conclude that the Ricardian proposition is resoundingly rejected by the experimental data.
An early tax benefit causes a significant increase in consumption on average. The corresponding later increase in taxation causes a significant decrease in consumption on average.
Our findings account for the average effect of Ricardian taxation on consumption.
However, there appears to be some heterogeneity in our experimental data that cannot be controlled for, even with a fixed effects specification. Generally, this occurs when subjects employ different strategies to choose consumption. To identify the share of subjects that behaves in accordance with Ricardian Equivalence, we therefore run individual OLS regressions for each subject, using the same specification as above. We classify the subjects' behavior as follows: if either the coefficient associated with a tax benefit (β 0.tx ), the coefficient associated with a tax increase (β 240.tx ), or both are significantly different from zero at the 5% level, a subject's behavior is inconsistent with Ricardian Equivalence. In this conservative way, we find that the behavior of approximately 62% of our subjects can be classified as being not consistent with Ricardian Equivalence. If we only require the coefficient associated with a tax benefit (β 0.tx ) to be statistically equal to zero at the 5% level, about 36% of our subjects are classified as being not consistent with Ricardian Equivalence.
This finding is similar to those in other studies that employ very different meth-ods. For instance, Campbell and Mankiw (1991) use aggregate data to find the fraction of consumers who respond to changes in current disposable income to be in the range of 35% to 50% for the United States and lower fractions in other countries. Shapiro and Slemrod (1995) find from a telephone survey that 43% of those who responded said they would spend most of the extra take-home pay.
These results have important implications for theoretical models that build on households's intertemporal consumption choices. Not accounting for a substantial portion of consumers reacting to tax cuts would bias any conclusion based on the assumption of pure Ricardian Equivalence and understate the role fiscal policy plays.
Among the studies that recognize this fact and explicitly model two types of consumers are Mankiw (2000) and Galí, López-Salido, and Vallés (2004) . The latter study shows that the Taylor principle may become too weak a criterion for stability when the share of rule-of-thumb consumers is large.
The finding that consumers increase consumption when taxes are cut has important policy implications. In our experimental environment, Ricardian taxation leads to welfare losses compared to constant taxation. However, this does not necessarily need to be the case in the real world, where general equilibrium effects that are deliberately abstracted from in our model may play a role. Therefore, future research is needed that appropriately describes the role of fiscal policy to give policy advice.
In particular, the magnitude of effects on consumption needs to be quantified. This future research could corroborate the conjecture that in times of economic slowdown, tax cuts could serve as a means to get the economy back on track.
Conclusion
In this paper we test whether the Ricardian Equivalence proposition holds in a life cycle consumption laboratory experiment.
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Our first main finding is that Ricardian Equivalence does not hold generally.
A nonparametric analysis shows that deviations from optimal consumption as well as utility loss appear to be larger with the tax scheme that increases the difficulty to smooth consumption compared to the one that decreases difficulty to smooth consumption. Overall, deviations from optimal behavior are lowest in the treatment with constant taxation. This implies that both difficulty and Ricardian taxation affect consumption behavior.
Our second main result from panel data estimations is that Ricardian taxation has a significant and strong effect on consumption in our sample. A tax benefit in early periods increases consumption by about 22% of the tax benefit on average, while a tax increase causes a reduction by 30% of the tax increase.
Our third main result is that the behavior of a significant portion of our subjects can be classified as inconsistent with the Ricardian Equivalence proposition. A conservative estimation suggests that this portion is about 62%.
B Instructions
This section contains the instructions of the experiment. 15 Subjects in all treatments received the same instructions.
Instructions
Welcome to this experiment! During this experiment you are not allowed to use electronic devices or to communicate with other participants. Please only use programs provided for this experiment. Please do not talk to other participants. If you have a question, please raise your hand. We will then come to you and answer your question individually. Please do not ask your question out loud. If your question is relevant for all participants, we will repeat your question out loud.
Overview. First you will have time to read the instructions. After that we will go through the instructions together, and you will complete a quiz in order to make sure you understood the instructions. The experiment consists of 8 rounds, each of which consists of 25 periods. The duration of the experiment is around 1.5 hours.
Instructions, quiz, and a questionnaire will take around 30 minutes. The remaining hour is dedicated to the actual experiment. After the last round, your experiment payoff will be displayed. Please raise you hand when you have finished the last period.
You will then be handed a short questionnaire. After filling out the questionnaire, please raise your hand again. You will then receive your experiment payoff in the adjacent room. 15 The instructions printed here are a translation of the original German version.
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Your task is to decide in every period how many points you want to purchase.
The sum of all points purchased in one round is that period's result. Your payoff depends on the results from two randomly drawn rounds.
Income, Savings and Wealth. In every period you obtain a certain income, denoted in the experimental currency "Taler". From this income you have to pay a certain amount of taxes to the government. Your task is to choose how many Taler to spend in order to purchase points. Thereby you (implicitly) also choose how many Taler you want to save or borrow. We call your income minus spending and taxes in one period savings.
Your wealth in the first period of every round is 1,000 Taler (initial wealth). The wealth in every later period equals the wealth of the previous period plus savings (=income-spending-taxes) of the previous period.
Please note that the sign of the savings can be either positive or negative. If you decide to spend fewer Taler than you have as income minus taxes, your savings have a positive sign. In this case your wealth in the next period is your wealth in this period plus the absolute amount of savings in this period. Should you decide to spend more Taler than you have as income, your savings have a negative sign.
In this case your wealth in the next period is your wealth in this period minus the absolute amount of savings.
Example: assume your income in one period is 50 Taler and you have to pay 10 Taler in taxes. If you spend 30 Taler to purchase points, your savings are 10 Taler.
In case you instead spend 70 Taler with the same income, your savings are -30 Taler.
In the first case your wealth in the next period is the wealth in this period plus 10 Taler. In the latter case your wealth in the next period is this period's wealth minus 30 Taler.
32
Your wealth may take positive or negative values as well, depending on whether your savings from previous periods plus your initial wealth were positive or negative.
In the last period, your wealth plus income minus taxes will be spent automatically in order to purchase points. This implies that the sum of Taler spent in all periods of one round equals the sum of income obtained in all periods of this round minus the sum of all taxes paid in this round. In other words: you may spend more or less than your income in one round. However, over one round, the sum of income plus initial wealth always equals the sum of Taler spent plus the sum of all taxes.
Determination of Income and Taxes. Your income is randomly determined. In every period, your income can take the values of either 250 Taler or 120 Taler. Both values occur with the equal probability of 50%. It is very important to understand that income is truly randomly determined. The value the income takes in one period does not depend on the values it had in previous periods or how you behaved in previous periods.
The government has fixed costs of 120 Taler in every period, which you have to finance through taxes. This implies that the government collects a total of 120×25 = 3000 Taler from you in the course of one round. The government is free to collect more or less than 120 Taler in taxes in any period. Before you decide how much to spend in every period you learn the amount of taxes the government collects from you in the respective period.
Taler and Points. Your task to decide in every period how many Taler you want to spend in order to purchase points. Taler are transformed to points as follows: Points = 338 × 1 − e −0.0125×(chosen amount of Taler) A graph of this function, as well as a table with relevant function values is attached 33 to the instructions. 16 Please note that the above function is defined in the positive as well as the negative domain. If you choose to spend a negative amount of Taler, you receive a negative amount of points. In this case you "sell" points and gain Taler.
Should your wealth plus income in the last period be negative, you will have to automatically sell points in order to make sure that your Taler account is balanced.
Payoff. For your participation you will receive a fixed amount of 21 e. Additionally you will receive an amount that depends on the results of two randomly drawn rounds. This amount is calculated as follows:
Payoff in Euro = (Result1 − 5000) + (Result2 − 5000) 100
where Result1 is the first randomly drawn result and Result2 is the second randomly drawn result.
Example: suppose the first randomly drawn result is 5500 points and the second randomly drawn result is 6000 points. Your payoff is then:
(5500 − 5000) + (6000 − 5000) 100 = 1500 100 = 15 e.
Should the payoff calculated according to the formula above fall below 0 e this will be counted as 0 e. In any case you will receive the fixed amount of 5 e. This implies that you will earn at least 5 e.
Quiz and Questions. You will now be asked to answer a short quiz regarding the contents of these instructions. In case you have questions after that, please raise your hand. An experimenter will then come to you and answer your question. 
